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‘Refs = (a) “‘BUSEKES lag. Lraz Ser. 3450978 of 18 ‘pec: 1961 _ 
. -Qb) Die Report 1452 "Ship Vibration” Doc 1950. 


Lnels (1) USS WO JIMA (2282) Hotes 6730: 303:1wg of 9 Jon 1808 = 

. (2) SPS2 Yievation Trial Data, fable Z Si 
(3) LLH2 Vibvation Felal Dota, Labie IZ 
(4) LEH2 Vibxvation Trial Data, Figures I throug iv 

. 5) Trial Ceckiliograph Records (1) through (49) elscadey 7 
(6) YPH2 Vinretion, Frink Recording Instrument Calibration Curve, 
(2). LON2 Shin's Force Observer Reports of Tdtratioa aa os 
(6) LPH2 J05D Tetat Log of Ship Opcrating Conditions = 


Le Wabcabion triais were comivetc’ on the BES IKO SIVA (L272) at sea neax 4 
Sen Diego, California, on LO«L1 Janucry 1962, = oe to and in gsonexal 
accordance with tha rcquast of reference (a). Lisplacement of the vassal 
et time of lewwing port on 10 Joruary 1962 v0 15 bo. tons. Corresponding 
drafts vera 23%=3" fed and. 24-5" aks, Dosigned full load dicplacerent ics 
-47,533 tone with o mean draft of 26°91", Dicplacemeat upon zaturn to port 
on 12 Jamary 1962 was 15,500 tons cormpponding to drafts of 227-10" fud . 
ard 24°60" aft, Sea otete and wind conditions were mild throughout tha 
txfals, The trieis wore coozlivated by 2 Teprasentas iva feom Puges Saund -. 
Newal Saipyard. The ship'a force estebiichcd Leyoradlo operating conditions 
and provided personnel to visually obsczve vibration conditions throughout 
tha chip. Recovding inotruments and techaieal aosistanao were provided by 
poraonnal frem Long Beach Naval Shipyerd. Obrervers wan presont fron 
ElLIedelphia Navel Chipyard. a esa pant ateaee See ‘the trials 
and offered holp&al suggestions. : ° 


- 2 he tetais voce conducted ‘fa tuo phases, Daring tha fivee phase, 

“LO danuary, ship spezda wera inoreased from $0 propaller ehaft REM (SRPU) 

to 217 252 fo. iucremcnts off 10 SREM, Txansvexse and vertical transducers 
wore mounted on tha starn chock, main deck, acmeyline. CEC Typa 41024 
welosity catera vate used in conjunction with a Dxrush cual chamal osctllo- | 
graph, EK IL, as the basic reconling system. Records from those trenccucera 
weve obtained at esch otebilizcd spood increment’ in freon route ahead.aad 
than under conditions of 35° right ond left redder for a 360° turn tu each 

‘ @isection, In addition, an observer chocized mais propulsion conmponsnts 

with an Askania porteble vibration recorder to determine if resornnt cone 
ditions devaloped during any of these ohip operations. During this phase, | 
Algo, ship's force observers were instructed to ecord itehs and arcey 
of maxim vabsat fon throughout, the ship. Enclosure (1) cutiines the 

Os aoa during = phage of the triste ond suxmarizos’ inotroctions t 
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the ship's foree observers. “aigelonal tuateuctiors wore ptvon otalty 
Sa congezouwsa, to ship dopartmant heal eed thate tagresontacives. 


3. OQucing the sacond phase of the triala, 12 danusry, cho thiy Gao 
operated steadily et 117 SEM, norsinal., ures waa also mode at this 
speud ao vequected hy the trial casrdtuster. Wikhsu cho sina avaiiotle 
tunourenzata tera obtained with the Brush raconmding systam at srlestcd 

' positions ov prepnision gachinary congonents,; ov the rain deo near ‘ 

| gnidships (over bulkhead at fraus 63), at the bow chock (5% larval forward), 
' at the beee of the meat at 06 Level, at selected positions in. she medical 
spaces, oud on tha Wo. 2 (deck cigs) olowator, - wha latter cheat vas nade | 
@t 110 Seen wise voredoum elevator wibranion bad teen Sapeeren:s at tals : 

; Bpcets : nop i, = 
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4, Results of asaneeianke at the stern chock during epaed. bodideup 7 
azo given in Teblo IT, onclocure (2). hfe data has been ploted o2 
Figures I through iV, enclosure (4). Although vertgus components are 
pecsont, ezpcotally durgng turns, the major ccimponeats of intorost are 
a¢ propolles blade frequency, fourth order. to Satw, Siuce pctopekiesr. 
ehage specd yaried semotibat feos womfnal aottings, eseccially during |. 
turns, the data #9 plotted on Pigures I through 7: teh recorded COU 4 
ag abdeicon xather than nomial SCCM, | Angitudes givea ave, in gencral, 
quasiepcako and are ell deubls coplituds, Crigina) records ave furnished 
fer additional review, 1f desired, :ca (1) ebregh {25}' of exclosure (5). 
inccswuent ealfbsation (e&ther @hadnel) ts given fn enelesuze (6), Chart 
peper spccd wea S ma/sec for slow ) operation, 23 onan for nediun (a) s 
and 125 ex/seo for fast (®). ; 


5. traluatios of theee dats sasinases chat, there is wo dofinite bolt 
roeonanes condition at spceds 50 EREM und ebove, A ‘elight pesk io aaa 
in both tha vorttcal and transverse dércotions at cbowt 90 GRYZ, - 
Slight cise “contd ba due, bewavor, to cromly gu the mmovivental eetes 
ditions ox ship “ospossa. Curing tho apceed: fnerevso fcon agtera to fall 
or ehead there wore a fev cyclen of vibvetioa et incrassed explitnda « 
. a8 about 6.2 CPS, cormponding to u foyrth orday at 92 SREM, which dso 
might indicate a rcsonant: condition, Btéll, such aeplitude irerensas — 
— ales occumed at other epacda during thie taild-up but ara not reflected 
in the curve for iricrensotel spocis. In any avert, the resonance, if. 
Prosent, 26 Of no serious consequences Vibration to mild in free route © 


up to WS SkGn, LdGve 166 TRI, erplitwtes Lncracce to 4 naximin of ? 
21 mile Pm Sie netsigah cisaution ani to 2 duch wdusller degree in cha a oe 


teanavetec Airerticn, Zt eppeuen hae a bell resonasee ie ay todstiing .. |: 
an ehe verbfvul sirocekon af full apeed, Deke wid teliecada tn areas * 

cucu the ship cenghed’ te sath the feuteh omer agitationend, ° a 

yeiensily in the aftc cart Of the winzal, Go kha Sigher Scequency = . 


excels vibration ta agietiatced fo the noSical tptses where dc ta diffioule 
to write asd det fore Pach duties oe Bertin a microacope water full 
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pouer comitions, in additdun, the, rattling of joiner bulkhonds, cguips 
mont, end wmitcrial etaved dn metal cabinets enase distracting nofce 
condition throrchout these epaces. wh 


G, Perfag curns, bosch ela voutieol and transverse fourth exdot yibvation 
levois ora matertshly Jneresced. Ulbeasion fo guantally srcenacs ab she 
gbtere ofa curn. Hanh forcis da, kerssiv, ofan ecamttacia slecwhous tha 
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workation fa tho ocplitedioe of tha cunedepaahks, wdenaee. Les 
Sua quvantions ava cutva as deshed itncs oa biveres ZEE ont ve cutloe 
civa (6), tha Galh Line dn Choa curves st, cannete on anysatoete wien 
butwviowe Te is quite erdden. feea cho data that vibtarion duries taras 
fe 2a. fovsad vikvacion at pranollery bieda frequency and deca nos Lovolve 
 @ Behl vocominea, Entdtatian Eovecs Lacuease rather untidosmly with egond 
Suk vary with daiierens tesnuudent hydycdvaceds flew cociistous ac tha 
peopeller with ench dndividuel tern, tee 
7 Snoatiictoat tire do qvadlable ducing the aesond phoce of the trials 
Of 1A Jomtcy to opezate tha ship and dnvestdgate the mony items repour]d 
to bo vibzating by the chip's foree, A cureory review of reports which: 
wore subaitted appesred to confirm ¢he inpresaiea Chat iccal ctructures 
42 the efter part of tha vessel xaspondad to both propalice blade cache 
_ tation and highor frequency yibsetion componente at epacda above 100 SDH. 
The forward acd nidship arcse of the chip appeared quite free of yibzctton 
“during steady coutse at al) spesds but respunied genazally to propeller 
bicde excitation ducing the sums, Tie rovporuo vésieo with location 
bus fo tho masincum du the island stracture ani on the foromast. Reporte 
of vibration cubnittcd by ship's forse are furnished as anclocure (7). 
Meagurerans offerte wera confined, as proviously indicated, to tha usin 
deak (conzerlins amidehtps), the bow (at 01 level), ths Salend strecturca 
.6t 06 levol, tha deck ofge olavator, and at reprascatative deol areas in 
the medical spaces. Sineo fll resonance yao not euportenced at lover . 
speeds, the favastination on the eccond dey wis confined (exoopt for the 
', deak edge alevator) to fall power oporation at'117 nomical Sau. Fuxtther | 
check of tla vibration levels of main promiloion unite at full povar ese 
wxde, espocially the comlencer 8.1%. intake piping and connections. - 


8, ‘Table IL, enclosure (3), gives the sceults of the sosond phase taventie 


N gation. Significant vibration on propuleioa mieiinery conmpcaeata curing 


stxagght ahead free route chép operation is fy the fora and eft Afreetion 
acd 20 at propeller blade frayucncy, Thie ts a forced vibration condicton 
', dv whieh cha: forcing fxequensy (us ull power) ds ecaavhat. baler 
the nyotea natural frequency, Nevsurcwente pravicuely obtained during cock 
triele of the vesoal indicate a propulsion aystea natural Sroquency between 
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. fieans fosea coglificasion throughout the puopu2sion sysram, ‘Tha roletiva 


..., A3 chosa hy revord (28), omplicudas of tha fore ond aft vibration did rot 
mateciolly fncrosca during a hard tira to starboard, 


‘general, it appeero thet che foarth dxdor vibrations at efther and ave 
| ut of phass, hovaver, and may therefora bo addssiva acrosa the pipe. 
- 10. Vibration Levels at the axién deck. center! ine, over bulkhead 63 vere 


of the turn ond then damped ont to a wogligible oscunt.. the transverse . 
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ig ova li oa, tho watio of muriure ‘Pow reing geeneenay to cho natural 
ftoquency 1g thevofoze about 0.75, Talo givas a winsem tvansmiacibilaty 
o€ et Loess ae et full power. Thke andicatos tho sosedbility ‘of sfenie 


gotfon pee oun tie terbine foundation aed the roivetéion gear foundation, 
dcducad geen records (29) and (34), ds about 15 mils double ampiieuda .(D.A,). 


9. Lurfing tho ficet Gea triad of ‘eho chip rey the Shipgand, sites. whikets 
Hotion wes corkenotd actosa Ghe Zlemible coupling which connacksa the 
main confonser Si. Lateke pipe with tha sea chest relive, Following thet 
trial, aren othffeatcy trackets vere instelke?d ecxona the coupling to 
provide addftional cagpare, Additflenal hangere wera instelled oa the 
futshe pire sed Sore and aft traces wera fnotelled ficos the efter asd. 
of the cuidencer to tho reduction geist foundation, ALL of these modhe 
fications usta approved by Nestinghouse Electrica Curgoratioa coutractoxrs 
for the nain propulelon plant. Sene effore wr3 therefore emmoendad during 
the sésond plane of this vibration triad to investigate prosontly exiotiag 
comitions cs thie aedntion, Baring otraignt ahead cperatiovs et Sil 
peer § rolasive notion of 34 mkls DA, vas mascored (recoxd 31) in tke 
autol directioa (F4) sezose tho eleniSio ecupling. This condition row 
catsed the cers during the hard right turn (reasd 32), A relative meion 
(sico at propeller bledo frequency) of 3 em DA, ves weacured ia the 
trancverte diraction dating tha tusa, Abzolute fore and ait motion at 
“the Llerible coupling end of tha intakd pire wos about 41 mile DA. Abe 
sointe motion ef tha Intake pipa coupling flarga at she confezser. ent | 
was 33 mils DA, (ecaord 30). The foro and aift relative motion across 
tho Satake pipe was hence abcut 8 mils DA. curing straight chead 
oe deas. Durtag a he¢d rich® tuen the tranevorsc potion at the intake | 
pipe flanges 3:8 also mentured (xcaosd 33). Unley this condition the 
wotion at the condancer ond Of the pipe wag abort equally divided brtvern 
fourth and ebout efebth order (Co clings RE) emmvenonce. Tho eighth order 
eGiaponent vag attenuated about one half ovce the pipe while Che fourth 
order component wac reduced only slightly. It fo dizficule to deterefins 
tha yelativa notion acrcaa the pipe Seon the xacord obtained bet, fa 


ia phase and ere cubtractiva, Tho ofghth order componcnts appear to be 


low (records 35 and 36). Yor ofesight courses oporation 3 vertical vibsatcion 
st propoller blade frequency of § milo DA. was measured. Transversa vih- 
tation under this condition wos negligibla, Oncing a haxd torn to pork, | ? 
the fourth order vertical remained st about 3 ndie during the first pace 


vibration iaorotced oe about 4 mile Dobe, at propoller blade idea esis ve 
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22. Acpliindon at tha bow of the ship, 01 Llavel oa har chock, wero 
somexiae less thon found ae tha stern (vecoxds 37 and 33), Teequcrays . 
agaic, way ptineclly fourth order to propeller 620%, Ths vibration 
wove gor: tce ensontdally f7ea of tho bighat Frequency eompenonto 
fesnd at the stern, Ccaniderable iucreuse du smplicuda in tha trause 
wares divcatinn was magcuved ducivg @ hord mura to post. The poak 
level of vortices vibratdon remained eusungially the eano during tha 
tera but chexe w25 mora variation in amplitude than deviog the straight - 
OUUeNe King — : Ks Be rg 


12. AnplAtsdos da ray of cha wast, 05 icvel, ferna 63, wete mild during 
otratght course opesation eat fall peor (eaterd 39) ant -wibzacion wae at 
propeller tlade froquensy and ssoe feop bighor feepscacy casponents, 

' Anpldeuda use greatest in the teanoverce divsetion. Dering a hard lefts 
turn (eecord 49) the fcurth order dcable wepiftude in tha trovoverceo 
Civestion frercessd to 27 milo BeA. The covressording veutieat double 
‘explttude was 15 mile, VibratZon was observed in the wast ducing che | 
tura bet vibrasion measurements wars noe mde, Tha gotion wag somewhat 
conpler bet appearol ta be greatest in the transverse dizcetion, with a 
nolsl point approwinstely bnlf way wp. the west izca the 67 level. ‘The 
top of tha maos wan vibsaring ac hfgh amplitudes. Alttough additional - 
braces kad previowsly beou inscelled ou eles¢eroote Invrallations at 
the 06 level, vibration on these eonponente vas ctStl obsceved during: 
the tusps. ide > fo e : 


743. Limited e4ms prevented wida coverage of deck and tbulitucd vibration 
do the medical epsces,. Mezemrenoits wers taker at the foos of the Lexay 
michiva (rcersds 1 and 42)_ on Reray machisa componente (cecord 41), 
ond ot tho fcot of ons operating table (records 43 and 44). Haxinun- 
vuphicudes on tha deol at tha Keray machine, in vortical dizeation, at 
propeller Yhade frequency wes 34 mile. .Fiuozescope eupport rus secured 

-. © peavons dawages Vibration at tha opavating tabla was not a6 sovere 
66 at the Meray wachiue, but ws stihl of cufiiciont mopnitstc to handle 
cop work ond was considered objecticatble at fall powar end during turna. 
Yaeve was general vibration of decks and bulkheads throughout tha medical 

- epaces. aoe uae | . 


26. &n attenpt was made to determine ££ 39° suider was roquixed to induce 
the high levalo of vibration during turns. Ivetcucente wore serinstalled 
at the stetv chock: eosin deck, centerdins, avd bugne wore mide to port 

.. with ond 20° ruddor angles. tho trea with 15° xudder ungle peqduced 
explitudea about the same as with 35° ruddes, The ten with 10” radéctr 
eogle produces emplitudes scwsshat Ices thin vith higher rudder asgles, 


13. Moasvremante-wera taken on tha ferward, cathcard cornet of tha deolt 

cage olevater at a nominal spacd of 110 SREM (zecords 48 and 46), ths 2 

elavatoy woo at the flight deck lavel.” A moxziaun of 70 allo DA, vertical, | 
“use measured during the turm. Pie Sh Pie 9 og ee 
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RG. Ye 40 contluded that vibraticn ievelo ave + gonewally tcenpiable 
euzing ova Aght enacd operation of thea vautel up to opecds ok 100 REM 
fos this stp ven eguzatcad et o displacancne of 2,002 tons unter ‘Les 
ull load displacearuc. Above that spsad, local etzustitel sqasaenne 


oreace throughert She after part of tho obip with a raniwn mecsezed. - 


adwable suphiteda vibvusion of 21 mils, net only co fourth order, 
progolter binka gecquoncy, cxcication bat to the bigher fecquaney 
srponcatey Indie ty projelles aad hyixedynmils aeciog. Tha scope 


"ak thts a waTCT wie moe pukficdsutly bavsd to eoteblich oxy information | 


oa cha modes of wibsation of tho hulle Vilvation icvelo duriag turns 
fuowaase epite rapidly abeowa $0 Matt and beaena mands et full powste | 
Creatask roapease oceure in tho island ecxuctate anal on the forest. 
Thacsa ds 15 cAls toletiva wotion covoria the reduction gear cave to the 
Suzbins fcvndaston end between othor cemgcrente waiel swy bo conning’ 
bigd levels of ctvess tavorcal. Thore sypeared te ba na evnoraal =~ 
noice in gedzo ox other components nococtatad with che viovation. 


37. Is 30 beldeved thas the igh vibration eneiting ‘gozcen dering the se 


sae fs eausad ty the large unbalaice in propeller blade focecs. from 


ee 


tha differential in water velocity dntroduced at the pee of the pro= 


polies biaden whes the rudder 428 roe OVORS 
; 18, kth respoet to noneral halt vibration fig noted that the 

vi irarion tsiels | wove Linised in scope a2 to Sustrunentntion for a 
eonglake hull survey and that moasurenents wove oaly taken with the ¢ 


ehgp ¢ at avaliable dioploscnaat. Ye is alao usted that vibvarion 
enplicudes recorded uider the above condieLoun of tho aterm check ware 


@ mucin of 22 mils deuble arpliguds whan opexating ab full pover. - 
Roferenee (b} iddientcs slat no atandavde of comaricoa fox aceapteble 
vibisesoas hava beew cetabisohed but fecludea a chart whieh wag 
developed fran Yul vibration neasuxexints on ncval vessels ct Boston 
Viaval Shipyaxd,  Ccvpariaon of measueacoste tekon ca L2 with this 


ehavt at fol power range fron “rolasadle” to “not geod” at stecn chocite 


Rovicw of vibeation date cvatlable on the Mer itive Comnicaion Maxiner’ 
type ship which is similar co and wae used as the basic eesiga for 
daovoloping cha USS TWO SHIA (LPH2) Zndicatso that chis ciacs of alitp 
has a vibzarion cnplitude on the stata of 25 mila double at 110 shaft 
taurus with a four bleded propollor, Vibration chavacteriobics of 
this chip were reported es varying with cifferact loading condition 
cad dn general cere considered aa baing aiusst couphetely vibration 
gece. In view of tho foragoing no recommoniutdiuas are ineluded gor 
fesediate corrective action. Rovicw will be wade of Zeens reported 
as vibrating excodsivoly and will ba etiffees and corsznted oc required | 
Curing the post shakadewa evallability,’ Shiayazd parsonsel will be 
present at final acceptance trials to. revlar fteao ani “ere plans 
me corractive action. 
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Seah oa = (270) 85.34 
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“49. 2 de Ao considered thet emplitudes of yabration recorded above 
* ama vos acceptable, it is reacwacated that more detaile’ Infoxmation 


on the vibration characterfctics of this ship be obtained with the 
whew O£ possible solestica of a mosa sudtable rumber of propoller 


_ blades to vedues the amplitudas of vibvation exparienced at the stern. | 


Thave 45 sora indication from daca obtained thet a three bladed proe 
pedier may reduna the amplitudes etpariehecd tut ia viow of lintced 
evexall tnowledge of the elastic curva for. tha whole langch of the. 
ebip it 45 nok tagvamended that this be tried unt£l more data is 
obtained. Zt is suggested that David Taylor Model Basia cbtein 
complete vibration data on tha ohip during the Bureau of Ships pere 
fosmznca. and special triale schedsled‘in Apr42 1962. Te is oupeosted 
that thece trials ta conducted fn iien of the Pual Economy and Host 
Galanee trials since siuiler complate tridie vith calibrated mators 
wero conducted by this Shipyard curing Prolininasy Accaptanee Tria, 


“20, Data obtained on turbias ‘and reduction pear vibration as reported 
_ dy paragraph 8 will ba furnished Weotinghouee Blectric Coyporation with 


GO request for their commast. Sinca tha instellacion fo che saws 29 


‘exfoting installations on the Mariner type ships, Lt 4s axpacted tuat 
they will have service data to asolst in evaluaciog the affest, ££ evuye 
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‘No's. 1 and 2, 400 Cycle, Motor Generator Sete; vibret ion of | 


USS KEARSARGE (CVS33) a 
Ref: (a) Ship's ‘kerk Recuest 344-61-8 
(b) MIL SID 367 


Generator sris, es reqvestec by reference (a). Vibration measurements were 
made only fo. now lead cperetlon of che generators. The mexiwum vibrdtion at 
the bearing rousines uae 2.25 mila double amplitude (DA) on the No. 1 motor 


+ generator, snd 2.0 wile DA on the Mo. 2 motor generetor. The allowable 


amplitude fo7 a 3555 REE wuoker generator is 1.5 mile DA, see reference (b). 


2. Sinee vibration «fF bath motor generctor sete ia slightly above the allov- 
able amplitvdes 2a zpecified by reference (b), and in view of the ship's 
report of bearing Failures in the past, the following recommendations are 


* made: 
a. Both moiov gcuerxter vets be taken to the Shop for repairs, including 
balenciny end bieving repircenant. 


b. Roth woter asnerater gers shall he oresated on a soft pad in the Shop 
prior in veoeix. otify Goede 475 ao vibration weasurements can, be taken. 


co. both setor ginwater vain bs Giuncmically balenced to a pees vias 
balance of Jues thea 5 nae TA cesieuel vibretion, see MIL SPEC MIL-M-17059. 
Notisy Gnade #74 ca vabs othe x Liasurenents can be taken, 


( 
1. Vibration nessurements vere wade on the No. 1 end Wo, 2, 400 Cycle, Motor . 

| 

| 


@. Resoune thy rotoy percuvance cete on the ship, using Fabreeke Pads 
ae per CVI4 USS GLIDRABY Vien », 3, File No. 4128. Hotify Code 275 so 
vibrotion wocivrcwents con bo tcken. : 


e. Yrovide ele trical bonding, es vaquired. 
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"USS TICONDEROGA (CVAI4) 


Vibration of Shic"s Service Ba ee report of investigetion 


Ref; (a) PSNS Test Memo No. T-23293 
{b) Ship's Work Renuest No. 287-62-E 
(c) MIL-STD- 167 


1 Reterence (a) recueates: a vibration investigation of No's, 1, 3, and 4 ship's 
cexvice generators, This investipetion ves eccomplished, while the ship was 
undervay from Bengor to the Shipyerd,on 24 February 1952. The ship requested 
thet a wibretion check of the No. 2 generstor slso be mede. A check of the 


=v ae | 
28 February 1962 
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No. 2 garerator was wade, concurrantly, with the checks nade on the No's. Ll, 3, and & 
generetors, Generator toa’ vas changed by shifting ship"s load between generaters. 


2. Vibration measurements were made at the end of the exciter, and on the founce- 


tion below the exciter. In all cases, vibration frequency wes first order to 
the generator RPM. The am:litudes of vibration ere given below, in mils double 
emplitude (DA), 


GENERATOR 


1 


Reem Stet tent nn sant Hy of ce 


100 {0 


Verticel Generator) 21/2 1 6 
Transvecce(Gererator) 22 2 3 
Longitudinal Cererator: 1/2 1 4 
Verticel (Foundation) Li 4.5 3 
Yrensverse (Foundation) 3 3 4 4 
Longitudinal (Foundation) O 8 25) 2 %21 #1 f4/2 1.5 3/4 1 


Fecsucemeut® were slso taken ca the fwd turbine bearing and on the reduction 
gear cose, In all vest conditions, these emplitudes were less than.1 mil DA. 


The ebove measurements indicate the following: 


peed 
« 


- a. The vibration on the Wo. 1 generator is only slightly xbove the allowable 
level of 1.4 mil DA, reference i} 


- bE. Vibration on the turbine orl seduction gears ie within the cllowable 
1.4 wile DA, reference {c). 
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gs ‘! 

: c, Vibration on the exclter on Generators 2, 3, and 4 is excessive. 
g There axe indications of misalignmant and/or unbalance. 
4 4, Xt is xrecammanded that the aligament of the fio's. 2, 3, and 4 ship's 


service generators’ conponenta ba checked, and that che exciters be balanced 
to bring tha vibration amplitude to within 1.4 mile DA, as specified by 
ie reference (¢). 


5, A high frequency soise, excessive in level, vas enitted from the reduct ton 
gears of Generators I, 3, and 4 when the generators were operating under full 
load. This ooise decteaced. as load wae decreased until it was not discernable 
above other moises during no-load operation of the generators. The same noise 

was enitted from set Ko. 2, but did not seem excessive. It is believed thet 
oe 8 noise may be caused by misalignment, excessive wear, or hobbing error 

om the maiz, pinion, or lubricating pump gears, It is recommended that produc- 
ie work include opening and inspecting the gear units for Generators 1, 3, 
end 4, amd correcting eny deficiencies found. 


6, It ie requested that Cade 275 be iaformed when these dieavitete are 
ready. for operation, following r-_..t, A check of vibration will then be 
made to determine the effectiveness of corrective action, and gear noise will 
be more fully investigated by instrument methods if excessive noise persista. 
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Vibration of Ship Service Generator No. 3; report of investigation 
Rez; {e) MIL-STD<1L67 


1. Vibration measurements on Ship Service Generator No. 3 were requested by Shop 35. 
Tlese neoaurenents vere taken on 3 April 1962, with generator loeds of Of50% and 100%. 


2, Vibvation measurements vere made at tle end of the exciter, on the reduction gear 
cace, and at the end of the turbine. In all cases the vibration frequency was first 
order to the generator RPM and amplitudes did not vary with load. The amplitudes of 
vibration ere given below, in mils double amplitude (D.A.) 


TAvaction of Vibration Lecation of Measurenents 
Exeiter Reduction Gear Turbine 

Vertical, 3 2 , 5a 

Transverse 3 2 2 


3. The mexdmum allowable vibretion at bearing housings of this generator is 3.5 mils 
(D.A.) sa stated in reference (2). Although the 3.0 mils recorded on the exciter is 
a borderline case, the unit is considered acceptable. It is reconmended however, that 
@ nore pracise balance of ginerator and exciter be obtained during the next shop 

1: ‘Aebility of these units. 
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© Si Bubj: USS KEARSARCE coves)», Vibeation survey of erti-2 Platform; Z 
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“Ref (3) COMMAVAIRPAG mg 3102332 Mac | 
fb) Specification MiL~STD 167, Shipboard Vibeatton, 


1. A vibration curvey of the SPN-G redar platform on U29 BRARSARGE (cv839) | _ 
wes requested by reference (a) » The curvey vse accomplished: during tho 
80% full poixsr run of the INsuRV trials on 9 and 10 apeth 2962. © 


2. Yibzation of the SBN platforn, wea moasiired at the function of oO 
trondverse and longitudinal stiffening, on ‘the underside of the platform, 
-about. one’ foot aft of the entonna canter. Mesovrencate vere olao mada 
on the iolond structure at the attackment of SEN~8 platform loagitudinals, 
and within the GYN-12 radsr room, fram 106, stazhesr? side, at the june= 
tion’ of bulkhead stiffening end the 06 deck. .Yho désplacensnt dolble 

- amplitudes (D.A.) and frequenciss observed Guring elip operation at spsed - 
incranents betwson 150 and. 239 “se are res gente fn the table Babes 


Pickup Pickup me Speed. fo Shae RFu gor. fall ae 


Location. Dixee te = 150 Ait AS. air ae tht 239 239" Tens (2398sRa) 
DA E_ 


ae, RA DS. 


SEN-G pacman ~ § 95 
Plargorm_ vert Lon. 18 3 18 2 12 Z 3 - 16 18 38 1g =p AZ 18 45. 
SEN-8 6.5 2 6.5 100 
Platform athuartahip | ee Se eee : 10 35 

a‘ . . 
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3. The vibration amwlétudes recorded above for straight courso operation 
ata within the acceptable Limtta for chipboard wibrsiion define? in bisie 
onectfications, ceforance (hb). The 160 mite (9.4.5 trantveren vibration 
at G.5 cpa, recorded curing Curns at 239 SREY, da shout thee tines 
greaterx than levaloe specified by xreforence (9). 
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Resort on DASH SRE dlecrepancy; axceasive nodes from 400 cycle motor generator sot 


7275-80069 


J.M. Watson 
, oe eo 


Ref: (a) Design action request of 4-19-62,. file 72. 
(b) General specifications for shipe section 81-10 


1. Yotse level measurements requested by ref (a) were taken in the DASH 
hanger near the 400 cycle MG, and in ‘the Executive Officer" stateroan which 
24 Located just balow the MG set. 


2, ‘The nofee Levels measurad in both the DASH hangar and in the Executive 
‘eZ iser’s stateroom ste within the limits of reference (hb). It is doubtful 
tak additional repair work on the metoregenerator would appreciably reduce 
itu noige levels eince variable speed gears of this type are inherently noisy. 


3. Ho corrective action is recommended. 


AbbeninC tll. 
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( Head, Test Branch 
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. WSs KEARSARCE (CV¥S33) 
otar survey of AN/SPS-43A Antenna turntable 


“1, Object of Test: 


Testing was undertaken to measure and determine cause of excessive noise in the 
rrday antenna turntable. 


2. Methods of Testing: 

Vibration data was tape recorded for three orthogonal planes at the mount. 
Vissal and audible obaervations were made from the base of the antenna support 
structure. The testing was done for all operational modes of the turntable at low 
ships speed in calm water. 

3, Results: 
a, Wind loading of the antenna varied turntable noise level and character. 


be The AN/SPS-43 turntable had a considerably higher noise level than other 
nearby radar installations. 


: c. Random vibration of turntabls for clock-wise rotation was higher than it 
( . was for countereclockwise rotation in the horizontal plane (plane of bull 
~ gear), 


REM MODE, ROTATION CHANGE Ad 
Vs Vert. CCW CW oj 
7 Trans. CCW.» CW 45 
75. Long. CCW.» CW +5 


d. ‘Increases in antenna rotational speed caused large noise increases. 


BEM ANGE MODE ROTATION 

—_ Trans. CW +1 
0. 7k Long. cw +22 
O_> 7% Vert. cw 427 
Pe315 Vert. ww +4 
Te-315 Long. cw +4 


@. Spectrum analysis of vibration data indicated the major components of 
generated noise existed at bull gear tooth frequency. 


CTE a 
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320 
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(Ambiente are more than 30 db below spectrum level.) 
Conclusions: 
a. The turntable bull and pinion gear are the probable source of excessive 


noise, Limits of acceptability for this noise are not provided in any known 
epecifications. 


b, The noise produced by the kurntable is not detrimental to voice coumni-« 
cation. ‘ 


c, Turntable noise and vibration are not apparent in compartments ad~ 
jacent to antenna installation, — 


d. this antenna turntable is considerably more noisy than other radar 
turntables observed on tha ship. 


@. No objectionable electronic interference has been traced te the turn” 
table vibration, 


Recoumendationss 


a. The turntable assembly should be inspected for gear tooth wear and other 
rachanical deficiencies ut the ships next availability. Test findings do 
not constitute a ery for immediate eer ag 


bo Te is recomanded, ck: ~cogndsant design éodee i Weieiate action with the 
Bureau of Ships to provide more detailed specifications for antenna drive 


gears and their allowable roise levels. 
A ih Sliteve 


E. C. MIDDLETON 
Head, Test Branch 
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USS TICONDEROGA (CVALS) 
vyoration fin Shis Service Turbogenerators * Post Overhaul 


meee a eens arte 


uo’ (a) Planning Memo CVA14--800-275~1 
tb) Yeet Mews CVAI4G-807-23421 
{c) Mil-Std-167 
fa} 1250 FW AC-SS-TG SAVSHIPS 361-0010 


L. 2aference (a) noted excessive vibration on turbo-generators 2, 3, & 4 that. 
«6 Found by prevovarionl testing. These machines were subsequently repaired by 
coxgtactor, amd poss averhav’l vibracion testa were conducted in accordance wich 
vet (b>, Yhese teste vere cowopleted on turko~-generators 2 und 3, June 15, 1962. 
‘ocho-generator @ wos nok reudy for resting. 


2 Vibration frequenvy and amplitude were measured at zero and 24% rated EW load. 
toeLarements were wade at accessible bearing locations by use of a G.E. vibravio: 
vdisstor amt an Astania vibrcegraph The following table indicates the results 
os vibration meansemanits . 
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Bova Ligted in ‘table 0 indfeates tani: 


. The exciter on turbogenerator #2 ia above ref (c) tolerances in the 
three vibration) planea terted. The axciter bearing is running 600% above 
limites iu che trensverca wibvatiorul plane. 


h. The axcicer om iavbogeaervator +2 is over acceptable limlts in all 
vibrational planes. ha transverse wede on the cxciter bearing is ex~ 
co piionally poor wiih unplitudes 930% in excess of specifications. The 
reduction gear and 41 turbice bearing were also vibrating slightly in 
ageeas of tolerence: primsin:ally in the transverse plane. 


c. The yvibrarten levels are not appreciably affected by 24% increase in 
KY losd fvom a no icad condirioa. 


d. All vibration fregvane?o nxe ch generutor shate RPM, 


& Large wibratiors noted on +3 tucblne are probably caused by exciter 
vibration. 


The vibration is gererally pcossced in all planes. however, In this case the 


severatoye foundation cectxicis vse notion to the borizontal plane. Wibration 


wich ap thia can ba developed by: 


¢ 3) 


ia producing the vibration, 


wu 


for: 


ft ip therefor reconmended chai che exeltere on both machines be carefully chedked 


{a) rotor assembly unbalance, ’b) bent shafting, (c) improperly aligned 


Zlonge coupling (all ticee plenes), and (a) exciter bearing alignment. Final. 
dynamic balancing, 1a piace, by portable balancer is recommended, The final 
pssimblies should not produce more than 1.4 mil (A) at the bearings when the 
generator is rotating a: 3600 REM. 


ta} sotor usgembly anbalance, (b) bent shafcing, 
Improperly aligned flange ccapling,and (d) misuligned exciter bearings. From 
‘he data gethered it is tupossible to say what combination of chese possibilities 
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a 3 COLUMBUS (C212) 
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Lord Gen Gotan Pe ee Seg OVER Ho, fer 


~~ U8S COLUMBUS (CG12) 312-800 275-17 — 
a as.) <<.) sal ee 
6 


| D. Gy Dd. C, Tufte lufte 


“ration Survay, report of 


i oe (a) Shaker test of the micke, USS COLUMBUS (CG12), TR-23200 
(b) -RAVBHIPYD Noston, Speed Ltr (265) O@10 dtd 10 May 1962" 
(c) . MXL SYD 167 


i “bration measurements were made on the USS COLUMBUS (G12) during the. 
itt: buildup for the ship"s familiarization trial run on 12 June 1962. The 
; ae » speeds below 15 knots were made in the channel inside Point Wilson, and 
“go above 15 knots were made in the Straights of Juan De Pica. The veszel's 
ta draft was about 227 + 25", and trim was about 2' ~ 1" by the stern, 


-. Vibration was measured by 22 Statham accelerometers, mounted in stations | 
sacra on Sketch No, 1, Thay ware attached to main structural members, at the 
jxuckion of several member where local panel responses were minimized. Re~ 
covéings were made by CEC amplifiers, Kintel amplifiers and a Brush recorder, a 
oi1 of which ware capable of frequency response down to D.C. Results of these | 
seagurements on the macke and the top mest were eatisfactory in establishing 
acplitude and frequency of motion, but were inconclusive in determining wode 
characteristics, Measurement of hull vibration was completed satisfactorily 

on the midship and forward portions. Data obtained on the stern area, aft of frame 
“0, Le considered inconclusiva since the heavy vibration persisting in this area 
tsa xecorded only by two pickups, mounted at tha astern towing chock. 


Su Vibration on the macks me predominately ist order to whaft rotation frequency, 
und that on boll aft was exclusively fourth order, Graphic presentation of 
uibrition at p ints of major interest are shown In figures 1 thru 8, 


S. Maximum vibration at the base of the TACAN antenna on the top mast of the fwd 
vac was 4205 inches doybla amplitude (DA) in the longitudinal direction at 
a alrtp speed of 20 knots (190 SRPM). ‘The sharply peaked response curve, see 
Sipure 1,‘indleates a natuxal fraquency for longitudinal motion of the top 
age at 190 CPM. Yhie information augments that of Ref (a) in which frequencies 
were not extended low enough to detect the 190 CPM resonance, The maximum 
“athwartship vibration of the top mast was .140 inches DA at 22 knots (210 SRPM). 


wy The maximum amplitude at the top of the fwd mack wes .169 inch DA at 24 knots (23 
cL2M). See figure 3. This vibration was in the athwartehip direction and its 
xeequency was 231 CPM or 3.9 CPS. The latter does not correlate with reference (a) 
= wnich no natural frequency was found above 160 SRPM. Also, this 231 CPM 

csequoncy is highex.than that etated in reference (b). No appreciable SC ekiod 
‘e the longitudinal direction was found in the range of speeds investigated. 
this agrees with finding of references (a) and (b). The maximum amplitudes on 
the Aft mack were .087 inches DA at 22 knots (210 CPM) in the athwartship 
a peceigs and .100 inches DA at 28 knots (272 CPM) in the longitudinal direction. 
See figures 4 and 5)s Tha 210 CPM frequency for athwartehip vibration : ae 

Rea E unntTes Non eee neem, __Shaet. 
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. with the natural frequency stated In references (a) and (b). The indication of 
: a natural frequency. for longitudinal vibration at 272 CPM sarees within 10 CFM 
with both reference (a) and (b) . 


3 Figures miwber 7 and 8 show the vibration recordad in transverse ee vertical 
direction at frame 166, near the towing chock at the stern. This vibration wae 
‘Ath order. to propeller sheft RPM, The maximum level in transverse direction was 
18 mils-DA at about 1000 CPM, and in vertical © direction 38 mils and 30 mils 

at frequencies of 760 CPM and 1000 CPM respectively. The 4th order vibration 
recordad by other pickups on the hull, foxward of frame 140 did not exceed 3 
wlig DA and was considered insignificant. Also, sensory observations made 
throughout the stern area at the higher speeds indicated that vibration severity 
progressively increased aft of frame 140 to the stern, Although vibration and 
associated nolea was noticeable throughout the stern area on 2nd deck, 3rd deck, 
and in the helicopter hanger, no serious Tesonances of structure or equipment 
‘were. evident. 


To The auplitudes of vibration for both hull end macks. on the USS COLUMBUS 
(CG12) are higher than found on the USS ALBANY (CO10). ‘This difference may be 
partially due to differences in points of measurement, For exemple, hull 
vibration at the stern of the U8S COLUMBUS (CG12) was mexsured at frame 166 
where vibration is expacted to ba’ greater than at frame 154, the point of 
measurement on the USS ALBANY (C10). 


8. Vibration levels on the topmast apd the macks are not considered excessive 
unless theix motion induces a more savera, resonant response of antennas or 
equipmant mounted thereon, Since reference (c) quotes a maximum amplitude of 
ehip hull vibration as 60 mils (DA) in frequency range of 5 to 10 CPS, the 
amplitudes up to 200 mils measured on the topmast, far above the basic bull 

and at frequency of only 3 CPS appear tolerable. These latter motions result 

in mild structural loadings of about .09 G. Vibration in vertical direction 

at the stern for speeds around 28 knots exceed the limits of reference (c). 

Since this vibration was confined to the stern portion of the vessel, and i 
since no existance of severe local resonances were observed, it is not considered 
a serious deficiency. 


9. It ia recommended that: 


a. Mo further vibration investigation of the macks and topmast be under- 
taken unlees a major change in loading is made. 


be A limited survey with portable equipment be made during the next trial 
to determine and investigate all local resonance problems. 


c, An instrument survey be made of the hull aft of fram 140, 
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1D. C, Tufts 


Pre-overhaul bull vibration survey, 
report of 


ret: (a) NAVSEIPBREM Test Memo DD884-800-T-23314 
(b) Mil Std 167 


1. & pre-overhaul vibration was conducted on the U8S PARKS (DD884) on 5 April 1962 
oo vaquasted by the Type Desk (Code 213), Work on this report wee suspended when the 
“PAM overhaul was tentatively cencelled and is now submitted for application to the 
surrent conversion. 


2, Tho vibration trial was conducted im conformance with reference (a). Amplitudes 
of vibration recorded during this trial vere all well below those stated in ref (b) 
fox al). speede up to 330 SRPM. Hull vibration under the mao” did not exceed 2 mils, 
end vibration on the maot did not exceed 5. mile. All significant vibration observed 
unas até a frequency 4th order to propeller RPM. It its concluded that the bow replacc~ 
“aie on this vessel has not created a serious vibration deficiency, 


3, Wo recommendations are wade for action to reduce the hull vibration observed on 
tala chip. However, it fs reconmended that normal repair and conversion procedcres 
be followed in repair and balancing of propeller and shafting. It is not known 
saat the vibration characteristics of the ship will be after completion of the 
POAT overhaul, but observations from the USS BRINKLEY BASS indicate that addition 
of the TRAM mast and alwminum deck house structure may induce vibration problems. 
tha Latter may be minimiaed by providing an accurate balance and alignmant of 

the propulsion system. 
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2G-270/U Coan Cable - < : o 


Rez: (2) Planning Dept Memo CC2-404-273-02 of 20 Juna 1962 
(b) Test Memo CC2-404-T-23462, Pressure Test of RG-270/U Coax 
(c) Andeew Drawing No. D-H7 


e. 


1. Pyessure end vibration tests of a sample RG-270/U cable were requested by . 
reference (e). These tests were conducted in accordance with reference (b). Work 6 
vas done on the M-B vibratoy in the interval of 20 September 1962 to 25 September 
1962. Bnd fittings, types 77R and 21L, were used for the teste. 


2. ieveription of Tests: 
The cable and fittings were installed on an "Ms" 50 pound electrodynamic vibrator 


fational modes the transmission system might be subjected-to aboard. ship. 

Deeliminary investigation reveeled that pressures less than 40 psig were oe tecarr Selma 
tests for the system. Therefore, vibrational tests were conducted at 40 psig, the | 
axinum pressure indicated by reference (a). Frequency scanning liaise significant 
cable resonant modes at 4.7, 9.4, and 10.3 cps, SeeaRaERsies= sree sce: 
The cable system was subjected to approximately lg acceleration at the  yihraeton: table 
for two hours at each of the resonant frequencies. The cable configuration was then 
changed to that shown inSketcr B. By clamping the end fittings rigidly and driving 


"the cable at the center, it was intended to induce maximm stresses at the end fitting - 


cable junction. Again, for two hours each, the system was excited by 1¢ of table 
motion at 4.7, 9.4, and 10.3 eps. Using the previous test setup, the end fittings 
vere heated to 145°F., and vibrated by 2G table acceleration at 10.3 cps for 4 hours. 
This operation was intended to test the durability of organic packings at elevated 
tenpcvatures. Finally, the coax and end fittings were subjected to extreme hydro 
static pressures. This was done in order to locate the weak link in the coaxial 
system, and to find the safety factor for the system operating at 40 psig, 


3. Findings: 


the coax and fittings @4ndured 1,757,000 cycles at one "G" acceleration and 
1,453,000 cycles at 2 "G" acceleration with no sign of deterioration or malfunction. 
Ucring these tests internal pressure in a 150 cubic inch volume dropped from 40 psig 
tc 38.5 psig. This represents a 0.75% drop per day. An unknown part of this leakage 
can be ateributed to external piping and instrumentation. Reference (c) indicatas an 
allowable pressure drop of 8.3% per day at 12 psig for similar volumes. Heat did not 
affect the packings in the four hours tested. Hydrostatic pressure attained 280 psig 
before an "O" ring in the type 21L fitting ruptured. No other damage wes noted. This 
vould give the system, when operating at 40 psig, an approximate pressure safety factor 
of 7 
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‘te Conclusions: 


The RG-270/0 coax and fittings can be satisfactorily used aboard ship when 
pressurized to 40 psig. It is expected to withstand extreme vibration and 
elevated temperatures up to 145°F, without excessive-loss of pressure. The 
system, #hen operated in static conditions at 40 psig, has a pressure safety 
factor of. about 7. . “ eee P 
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USS BUCHANAN (DDGL4) DDG 1in 300-275-4 2 Nov 1962 
wd Beckoan | 3. Ma Watson , 9231 
" '1442768001-01 
vibration eeceey of nibs Service Turbo-Generators o's. 1A and 1B 


Ref: (a) INSURV items B501 and B502 = 
~~, €b)- MILe STD-167 


a 


oy * roftdal vibration measurements of Ship's Service tute stenaveters ots 1A ‘a 1B 
began at plerside on 9-21-62 in response to reference (a). Pobeeqeant measurement 5 
and balancing : vas terminated on 10-19-62. : : 


Original medgurements found each generating | system producing at 30 CPS excessive 
oes ai ‘Additional investigation indicated that both generator-exciter systems 
were not in dynamic ‘balence. ‘It was noted that the supporting structure of the two 
generating plants ‘tended to accentuate she. =. vibration. Code 275 recommended . 
_ineplece balancing as .a solution. oar Ha atts . 


3. Balancing was begy Ps Tprbo-Qedikcatar je. is tn the exciter end-plaene. A moment 
of 6 in.-o2. was required to bring this plane into. dysiamic balance at 1800 RPM. 
However, though the: vibration: was reduced | the exciter, no improvement was noted at 
the turbine end. ‘It was decided that ‘an ad [tional belance plane was required. The | 
exciter end of ‘the generator rotor was chosen as: “tthe: Bacon@ plane. A moment change of 
26 in.-oz. was required to bring the, second: ‘plane’ dnto limits. The inter-action of the 
“vo planes then required the removal,’ of the 6 in.-02. moment from the exciter plene. 
The iterative process of balancing ‘from ‘platie to plane, wes, at this point, interrupted 
by calibration failure of'the IRD Vibration Analyzer. -Because of time limitations, 
balencing on Turbo-Generator No. 1B was not finished. Xo balancing was accomplished 

on Turbo-Generator No. LA due to time limitations. Table I notes the vibration 
measured on the machineg in their present balance condition. (Yor Table I, See Page 2.) 


-& It 1s recommended that Turbo-Cenerators Ho's. 1A and LB be dynamically balanced to 
within limits of reference ede Specifications at the earliest date possible. 
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“‘Vikustdon of 400 Cycle Motor | 


° Gerore tor aera Main Deck, Fr 110 ——--——-—- 


Sica; Resort o 


. 


nets (a) Mil=Sede167 

1, In cexformance of shop acceptance testa of the 400 cycle M.G. sets an 
excessive vibration was observed. Measurements were made vhich disclosed a 
nosiinum vibration of 6 mils, double amplitude, eat rotor frequency. Reference (a) 


stove 1.6 mila, double amplitude, The vibration transmitted into the deck wu 
2 riils double emplitude, 


z- ot 48 recommended that the two M.G, sets be dynamically balanced to meet the . 
vequixerants of reference (a), A fine degree of balance will be required, 
Secorplish balancing in place aboard ship, if feasible, 


balancing | 
3, Notify Code 275 after balomcrng. tS complete and generators are ready for 
TETISE 4 
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